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1	Introduction
This document is to kick off the following email discussion:
[Post109e#27][DCCA] Fast MCG recovery (Ericsson) 
	Scope: Referring to R2-2002226, a) SN change during the fast MCG recovery in an email discussion to the next meeting, b) the supported MR-DC handover scenarios for the fast MCG recovery.
	Intended outcome: Report, pave the way for agreements 

[bookmark: _Ref178064866]2	Remaining issues
2.1	SN change as result of fast MCG recovery procedure
The issue on how to handle the SN release upon the triggering of the SN change during the fast MCG recovery procedure was initially brought up in [1]. During the RAN2#109 e-meeting, this topic was addressed during the email discussion in [2] but no consensus has been reached.
Just to recap the problem, according to what is described in 37.340 clause 10.5 and 10.7, the release of the SN happens before the sending of the RRCReconfiguration message to the UE. Now, even if this is fine for the normal MR-DC operations (i.e., since is the MN that sends the RRCReconfiguration to the UE), in case of the fast MCG recovery procedure this represents a problem since is the SN that is responsible to send the reconfiguration, either via the SCG leg of the Split SRB or via the SRB3. According to this, it may be possible that the source SN is released before that it delivers the RRCReconfiguration to the UE.
Further, some companies raised a question that, according to 37.340 clause 10.5 and 10.7, the following procedural text applies when the source SN receive the UE context release message:
16.	Upon reception of the UE Context Release message, the source SN can release radio and C-plane related resource associated to the UE context. Any ongoing data forwarding may continue.
However, is not entirely clear if all network implementation in place release the C-plane resources of the source SN upon receiving the UE context release or directly when receiving the SN release request. 
Therefore, to solve this issue, there are three possible options on the table: 
Option 1. The SN should release the resource associated to the UE only after successfully sending the RRCReconfiguration message to the UE. For this, the MN should set a flag in the X2: SgNB/SeNB RELEASE REQUEST message to inform the SN.
Option 2. The source MN sends the SN release to the source SN only after getting a confirmation (i.e., via X2/Xn) from the target MN that the procedure is completed.
Option 3. Rely on current specification in 37.340 (no clarification needed).
Option 4. The SN should ensure the delivery of RRCReconfiguration message for MCG recovery which comes after SN Release Request message but before UE Context Release from the MN, to the UE before releasing the UE context.
Option 5. In the steps for reception of "UE context release" by the source SN, after "can release radio and C-plane related resource associated to the UE context", add "including the release of SCG RLC bearers serving SRB1/SRB3".

We note that, regardless on which option is chosen, this does not have any impact on the UE implementation. Further, Option 1 and Option 2 can be implemented in the specification as a NOTE without any need of procedural text changes. According to this, we would like to ask companies opinion about this issue.

Q1: What option should be selected to address the issue that, during fast MCG recovery, the source SN is released before sending the recovery-related RRC messages message to the UE?
	Company
	Option
	Comment

	Nokia
	Option 3
	In our understanding:
· no stage-3 impact is needed;
· when SRB3 is used, the problem is avoided by sensible SN implementation;
The only restriction needed is that when split SRB1 is used, MN should not inititate the MCG-recovery-related RRC Transfer in parallel with SN Release. (The trigger for initiating SN Release can be as in Option 2 above, or RRC Transfer from the SN confirming the delivery of the recovery-related RRC message to the UE.) If so desired, this restriction can be captured as a stage-2 note.

	ZTE
	Option 3
	We think this can rely on network implementation, thus explicit indication mentioned in Option 1 is not needed. 
From SN perspective, after receiving SN Release Request message from MN, SN stops all data (DRB) transmission towards UE. If SN receives RRC Transfer from MN, SN can still forward it to UE. In our understanding, even if split SRB1 is used, once SN receives RRC Transfer after SN Release Request, it can consider that MCG failure occurs because this is the only possibility.
For Option 2, we think it delays the data forwarding from source SN to target MN/SN when configured with SN terminated bearer.

	Ericsson
	Option 1 or Option 2
	We agree in principle with Nokia and ZTE. 
However, we would like to add at least a note in stage 2 to clarify how this should work. While there shouldn’t be any problem for intra-vendor scenarios, a note will avoid misunderstandings in an inter-vendor scenario.

	MediaTek
	No strong view
	

	NEC
	Option 4
	Firstly, we prefer to make some clarifications in some spec(s). So, the option 4 can be captured in the Stage 2 as a NOTE.
The Option 1 is acceptable, while this needs change in RAN3 X2/Xn spec (although it’s just small update). The details can be left to RAN3 to decide.
Option 2 seems something new in terms of the order of component messages/signaling in the procedure, e.g. inter-MN handover.

	Vodafone 
	Option 1
	Option 1 offers a more robust solution 

	LG
	Option 3
	This issue can be handled by network implementation. Even if the SN is released during MCG recovery procedure, a UE may perform re-establishment procedure as legacy behaviour.

	Lenovo&MM
	Option 3
	We are also fine to add a note to clarify this.
In general, one of MN and SN can ensure that RRCreconfigureation is successfully transmitted to UE. More specifically, MN can ensure that SgNB release message is sent to SN after RRCreconfiguration transmission. Alternatively, SN ensures that RRCrecofiguration can be sent to UE even SgNB release message has been received already.
Therefore, the possible note is as follows.
Network ensures RRCreconfiguration message can be sent by SN to UE before releasing resource.

	Vivo
	Option 3
	Relay on current specification. We not see any issue here. If SN releases UE associated resource before sending the RRC release message before sending RRC reconfiguration, UE would not receive the RRC reconfiguration and T316 will expire. UE performs RRC reestablishment

	CATT
	Option 3
	There may have the following case for the MCG recovery:
1) Intra-MN handover with SN change (10.5 Secondary Node Change)
2) intra-MN handover with SN release (10.4 Secondary Node Release)
3) Intra-MN handover keeping source SN ( 10.3 Secondary Node Modification)
4)inter-MN handover with SN change(10.7 Inter-Master Node handover with/without Secondary Node change)
5)inter-MN handover with SN release(10.8 Master Node to eNB/gNB Change)
6)inter-MN handover keeping source SN(10.7 Inter-Master Node handover with/without Secondary Node change)
The related sections including: 10.3 10.4 10.5 10.7 10.8
In section 10.4 10.5 10.7 10.8, the SN will release the C-plane upon reception the UE Context Release message.
[Upon reception of the UE Context Release message, the SN releases radio and C-plane related resources associated to the UE context. Any ongoing data forwarding may continue].
So the problem of releasing the SN before transmitting of recovery related RRC message does not occur. 
However we have identified another problem for intra-MN handover keeping SN (section 10.3) which we described in 
Section 2.3.

	Intel
	Option 3
	Even for Rel-15 MR-DC, while the actual transfer of the RRC message itself is not an issue as pointed out above, there is an overall problem if SN release on the network side happens before RRC reconfiguration is sent to the UE as the UE is continuing to communicate with the SN.  Network implementations should handle this in implementations for Rel-15 and this solution could then also apply for Rel-16.   It is up to RAN3 to discuss if the current 37.340 text is sufficient for Rel-15 and Rel-16.

	Apple
	Option 3
	Both Option 1 and Option 2 are possible, but we think it can be up to NW implementation.  

	OPPO
	Option 3
	No need to specify anything, no matter what happens during fast MCG recovery, there is a guard timer and the RRC reestablishment will be triggered anyway.

	Samsung
	Option 3
	This issue can be handled by proper network implementation that MN should not inititate the MCG-recovery-related RRC Transfer in parallel with SN Release. We think at least any inter-node signaling for indication or confirmation is not needed.

	Huawei, HiSilicon
	Option 3 or option 5
	In our understanding, the description of "UE context release" implies that the SN keeps operating SCG RLC bearers serving SRB1/SRB3 until the reception of the UE context release.

	NTT DOCOMO
	Option 3
	However, NOTE to explain the intended NW behavior is worth to be present in the stage-2 spec.

	Futurewei
	Option 3
	Current specification is good enough.

	Spreadtrum
	Option 3
	We think it can be handled by network implementation. Whatever happens the guard timer T316 still works and UE will perform RRC reestablishment if the T316 expires.



If in Q1 the Option 1 or Option 2 has been selected, then the next issue is how to implement this solution into the specification. As said above, a Note in stage 2 should be enough without any need to change the current procedural text.

Q2: If Option 1 or Option 2 has been selected in Q1, do you agree that a Note in stage 2 is enough?
	Company
	Yes/No
	Comment

	Nokia
	Yes
	Option 1 is the least preferable to us.

	Ericsson
	Yes
	Option 1 and Option 2 are both okay for us.

	NEC
	No
	For Option 1, from RAN2 point of view, only Note in Stage 2 is fine, while from RAN3 point of view, a small change in X2/Xn specs is necessary, isn’t it?
For Option 2, as commented in Q1, this looks something new, so we are not yet convinced that a Note is sufficient…
If Option 4, Stage 2 is fine.

	Vodafone 
	Yes
	For Option a note in stage 2 may be sufficient however we are open to hear other companies’ views

	Lenovo&MM
	Yes
	See the comments for Q1.

	CATT
	yes
	As it is a network implementation, a note is sufficient if Option 1 or Option 2 is selecetd.

	NTT DOCOMO
	Yes
	

	Futurewei
	
	Prefer not adding anything.



Rapporteur input: According to the responses, 14 companies out of 18 companies believe that no impact on the procedural text of the stage 2 specification is needed regarding this issue. It seems that there is some support for adding a note to clarify that network should ensure that the SN delivers the RRC related messages before releasing the control plane resources. However, no clear consensus has been achieved on this. Therefore, what we suggest is the following:
During fast MCG recovery, it is up to network implementation to guarantee that the RRC-related messages are delivered to the UE by the SN before the release of its control plane resources.

2.2	Supported handover scenario for fast MCG recovery
Another issue that was discussed during the RAN2#109 e-meeting, was whether all the handover scenarios described in Table B-1 of TS 37.340 are supported for the fast MCG recovery procedure.
In particular, the main concern is about the inter-RAT handover upon the triggering of fast MCG recovery. Some companies argued that, in case inter-RAT handover is supported, additional change in current running CR is needed. 
In fact, when SRB3 is used to send the MCGFailureInformation to the MN via the ULInformationTransferMRDC, according to current TS 38.331, DLInformationTransferMRDC is only used to transfer the RRC reconfiguration and the RRC release message. If we want to support inter-RAT handover, then also the MobilityFromEUTRACommand and the MobilityFromNRCommand should be allowed to be send in the DLInformationTransferMRDC message.

Q3: Do companies agree to support the inter-RAT handover scenario in case of the fast MCG recovery procedure?
	Company
	Yes/No
	Comment

	Nokia
	Yes
	

	ZTE
	Yes
	We prefer to support inter-RAT handover in this case. 
As agreed, UE can include MN/SN configured measurement results in MCG Failure Information, thus MN can obtain EUTRA/NR results from UE, then MN should be able to trigger inter-RAT handover if no suitable cell was received on MN’s RAT.
For SRVCC from 5G to 3G, NE-DC (NR-DC) to UTRAN are supported in Rel-16. To ensure the voice service continuity, we see the benefit of supporting this scenario upon MCG failure recovery. To facilitate this procedure, UE can include MN configured UTRAN measurement results in MCGFailureInformation message, which is not supported in current CR.
In addition, to facilitate “(NG)EN-DC to GERAN/UTRAN” procedure upon MCG failure recovery, UE can include MN configured GERAN/UTRAN measurement results in MCGFailureInformation.

	Ericsson
	Yes
	Even if we don’t have a strong view on it, we have a slight preference to support inter-RAT handover for fast MCG recovery if this does not cause high standardization efforts. 

	MediaTek
	Not for SRB3 case
	We think the benefit to support IRAT handover is marginal and prefer not to complicate the procedure too much at this stage.
It seems that the current running CR allowing inter-RAT handover for split SRB1 case but not allowing inter-RAT handover for SRB3 case. Probably this is enough as we think split SRB1 is more important use case. To support inter-RAT handover on SRB3, there is additional effort in both RAN2 and RAN3, which we would like to avoid if possible.
We do not see strong need to add GERAN and UTRAN measurement results in MCG failure information. For SRVCC to 3G case, we think that it is better handover to 3G before MCG RLF occurs. It is unclear that the voice call could continue smoothly after UE suspending the MCG transmission. There is additional delay for sending the MCG failure information and waiting for the response from NW.


	NEC
	Yes
	We basically support this, unless additional specification effort is not necessary other than some clarifications (if necessary).
One small comment. Having answered Yes, we do not see much benefit for supporting „inter-system“ inter-RAT HO, as it takes relatively longer time and the gain compared to legacy (i.e. reestablishment) is really seen, given that the timer has expired and already can initiate the reestablishment procedure by the UE. But OK to go with majority.

	Vodafone 
	Yes
	For most network scenario Inter-RAT would be a practical and possible scenario 

	LG
	No (not strong)
	We slightly prefer not to support inter-RAT handover. It is enough to support fast recovery procedure only intra-RAT case in Rel-16, given that standardization work on RAN3.

	Lenovo&MM
	Yes
	We didnot see the reason to not support inter-RAT handover.

	vivo
	No strong view, but...
	During previous discussions, there was comments on how these HO works with MCG fast recovery. This issue is still not resolved. Q4 hints at sending Ls to RAN3, If we do not have a clear view on what may be RAN3 works, we prefer to have this topic first discussed in RAN3. Being the specification progress for WI completion, what is the urgency to open a potential cross-WGs discussion on this topic in RAN2?

	CATT
	Yes 
	From the NW point view, handover is as a solution for MCG failure, so all the supported scenario of handover can be used as the solution for fast MCG fast recovery.
We think the impact on the RRC CR is acceptable. 
The change to the running CR is also needed as described in [R2-2002039], if the inter-RAT handover is not supported. The LTE measurement report will not be useful for NR-DC, if Inter-RAT HO is not supported however the UE will unnecessarily report the LTE measurement results upon report MCGFailureInformation for NR-DC in the current running CR.

	Intel
	May be
	Since including inter-RAT over SRB3 requires more specification work, we are not convinced it is essential at this phase of Rel-16.  But no strong view.

	Apple
	Maybe
	We have no strong view on the support of IRAT HO. But we are fine to consider it if there is no much spec impact. 

	OPPO
	No strong opinion
	I wonder why there is difference between normal HO and HO triggered by fast MCG recovery?

	Samsung
	Yes, but limited
	Agree with MediaTek i.e. we are fine to support but prefer to limit impact at this late stage and avoid RAN3 impacts so we:
See no strong need to add GERAN and UTRAN measurement results in MCG failure information
Should stick to split SRB1 case

	Huawei, HiSilicon
	Yes
	We should also not forget that for mobility from LTE to 3G/2G, RRCConnectionRelease with redirection is usually faster than handover.

	NTT DOCOMO
	Maybe
	Same as Intel, not sure about the urgent need to cover the SRB3 case. But anyway, O.K to go for the majority view.

	Futurewei
	Maybe not
	Neutrally negative. Given the current time limit situation, prefer to leave this topic to Rel-17.

	Spreadtrum
	No strong opinion
	Since additional work is necessary to support iRAT HO scenario over SRB3, we are not sure whether we have enough time to analyse the specification impact to support it in R16.



If in Q3 the answer is YES, the understanding is that this has also an impact on RAN3 and, if the decision is to support the inter-RAT handover scenario, an LS would be needed to RAN3 in order to update the RRC transfer procedure accordingly.  

Q4: If replied YES to Q3, do companies agree to send an LS to RAN3?
	Company
	Yes/No
	Comment

	Nokia
	Yes
	MobilityFromNRCommand message used to command handover from NR to E-UTRA/EPC or E-UTRA/5GC.
MobilityFromEUTRACommand message used to command handover from E UTRA to another RAT (3GPP or non-3GPP), or enhanced CS fallback to CDMA2000 1xRTT.
RAN3 needs to include them as possible messages carried in RRC Transfer in 38.423 and 36.423.
These are not contained in the either RRCReconfiguration nor RRCRelease


	ZTE
	Yes
	

	Ericsson
	Yes
	

	NEC
	Yes
	

	Vodafone
	Yes
	

	Lenovo&MM
	Yes
	

	CATT
	Yes 
	An LS can be sent to RAN3 to update the specification accordingly. We think RRCTransfer should be modified to optionally include MobilityCommandFromNR/EUTRAN in RAN3. 

	Samsung
	Yes
	

	Huawei, HiSilicon
	Yes
	

	NTT DOCOMO
	Yes
	

	
	
	



Rapporteur input: According to the replies from the companies, we have the following situation:
· Yes: 8
· Maybe (go for majority view): 3
· Maybe (only for SRB1): 2
· Maybe (this is not really needed): 5
In this case, it is evident there is some support for having the inter-RAT handover scenario for fast MCG recovery, even if not a clear consensus is reached. The main concern it seems to be the impact that this proposal should have on RAN3 at this stage of Rel-16. A possible compromise could be to for RAN2 to assume that is feasible to support inter-RAT HO during fast MCG recovery. Further, we can send an LS to RAN3 and ask them to implement the needed signaling. However, in the LS we should clarify that if this is not feasible from a RAN3 point-of-view, then they can inform RAN2 so we can drop the proposal. According to this, we suggest:

RAN2 assumes it is feasible to support inter-RAT HO during fast MCG recovery.
Send an LS to RAN3 to ask to implement the necessary signaling to support inter-RAT HO during fast MCG recovery.

Finally, even if the main focus on the discussion was for the inter-RAT handover scenario, a good exercise would be to check if the same issue is also present for other handover cases that are currently supported in MR-DC (i.e., handovers scenario ticked with “YES” in table B-1 of TS 37.340 ). However, it is worth to clarify that the intention is to not support for the fast MCG recovery procedure handover scenarios that are currently ticked with “NO” in Table B-1 of TS 37.340. Further, please not that, for the fast MCG recovery feature, the only handover scenarios that are relevant are those from DC-scenarios (i.e., first four rows of the table B-1 are not applicable in this case).

Q5: According to the handover scenarios ticked with “YES” in table B-1 of TS 37.340, which one do you think, among the “from DC-scenarios” (i.e., last four rows of the table) that should not be supported for fast MCG recovery (i.e., inter-RAT handover is left out from this question since is addressed in Q3)?
	Company
	Handover Scenario (from/to)
	Comment

	Nokia
	No need (inapplicable) from non-DC configurations (the first four rows in Table B-1)
	Fast MCG recovery is applicable only in DC scenarios.

	ZTE
	All “from MR-DC” scenarios can be supported 
	We think all “from MR-DC” scenarios can be supported. 


	Ericsson
	All “from DC-scenarios”
	Agree with ZTE

	MediaTek
	All “from MR-DC”
	We agree that the following handover scenario are supported for fast MCG recovery
· (NG)EN-DC to LTE/EPC
· (NG)EN-DC to LTE/5GC
· NE-DC to NR
· NR-DC to NR
· EN-DC to EN-DC
· NE-DC to NE-DC
· NGEN-DC to NGEN-DC
· NR-DC to NR-DC


	NEC
	All “from MR-DC”
	

	Vodafone
	All MR-DC Scenarios 
	Agree with ZTE and MediaTek, all listed scenario need to be supported. 

	Lenovo&MM
	All ‘from DC‘ scenarios
	

	CATT
	
	All from MR-DC should be supported.

	Intel
	All MR-DC scenarios
	

	Apple
	All “from MR-DC” 
	

	Samsung
	All MR-DC scenarios
	

	Huawei, HiSilicon
	All “from MR-DC”
	

	NTT DOCOMO
	All “from MR-DC”
	

	Futurewei
	All MR-DC scenarios
	



Rapporteur input: According to the replies from companies, there is consensus to support all the from “MR-DC” handover scenario described in Table B-1 of TS 37.340. Therefore, our suggestion is:
According to Table B-1 of TS 37.340, all handover scenario that have a DC option in the column “from” are supported in fast MCG recovery (inter-RAT HO is excluded).

2.3	Any other issue related to fast MCG recovery
In the following table companies can add any other new issues related to fast MCG recovery. We note that the intention is to not discuss again issues that have already been addressed or for which an agreement has already been taken.

Q6: What other new issues regarding fast MCG recovery should be discussed?
	Company
	Issue
	Comment

	Lenovo&MM
	RLF due to T312 expiry
	In mobility topic, T312 expiry in Pcell will declare RLF in MCG, which has been captured in running CR R2-2001767 for mobility topic.
Once RLF happens, fast MCG link recovery will be performed if T316 is configured. It is straightforward that fast MCG link recovery can be applied for the case of T312 expiry.
Therefore, we need to confirm that fast MCG link recovery is applied for the case of T312 expiry. And, the failure type can be set as T312 expiry accordingly.

	CATT
	Ambiguity of when to perform re-establishment of PDCP and RLC if intra-MN HO keeping source SN is used for recovering of MCG failure.
	Intra-MN handover keeping source SN (10.3 Secondary Node Modification) is an action the network may take in response to MCG fast recovery. 
Even though the SN is kept with or without the PSCell change, the security key may be changed for SN as the PCell change. There may be ambiguity on when to perform PDCP re-establishment and RLC re-establishment by the SN. 
The SN may perform the PDCP reestablishment and RLC reestablishment after the SN sends the SgNB Modification Request Acknowledge to MN. This might be before the completion of the transmission of reconfiguration message to UE. in this case (due to the change of security keys), the UE may be not able receive the reconfiguration message from the NW
The response message (RRC reconfiguration) is transmitted via SN leg (split SRB1 or SRB3). SRB3 case, the SN can perform the PDCP reestablishment and RLC reestablishment after the completion of the transmission which can be implemented by NW. But for using split SRB1, the SN can’t get acknowledgement of the MCG failure. For this case, a note can be added that the SN performs PDCP reestablishment and RLC reestablishment after the completion of the SRB transmission.


	Huawei, HiSilicon
	
	With respect to CATT's comment:
- if split SRB1 is configured, even in absence of SN key, MN key change requires synchronous reconfiguration of the SCG and the SN will only re-establish the SCG RLC bearer serving split SRB1 after receiving the RA from the UE, so there cannot be any problem
- it is already possible in R15 to send an RRC message containing a synchronous reconfiguration of the MCG only via the SCG leg of split SRB1
- in general, we don't see any case with a problem, including cases with SN terminated bearers

	
	
	



Rapporteur input: For the issue raised by CATT, we agree with Huawei that no problems or ambiguity are forseseen when performing re-establishment of PDCP and RLC if intra-MN HO by keeping source SN is used for recovering of MCG failure. Therefore, we suggest no specific proposal on this.
Regarding the issue raised by Lenovo, even we agree that some alignement with the behavior of timer T312 is needed, this is a cross-WI issue and we proceed to include a ASN.1 Review class 2 issue (i.e., RIL E038) in the email discussion [Post109e#51][ASN.1]. Our proposal is, indeed, to discuss this during the ASN.1 review webconference/email discussion.
3	Conclusion
According to the discussion in section 2, the following proposals are made:
1. During fast MCG recovery, it is up to network implementation to guarantee that the RRC-related messages are delivered to the UE by the SN before the release of its control plane resources.
RAN2 assumes it is feasible to support inter-RAT HO during fast MCG recovery.
Send an LS to RAN3 to ask to implement the necessary signaling to support inter-RAT HO during fast MCG recovery.
According to Table B-1 of TS 37.340, all handover scenario that have a DC option in the column “from” are supported in fast MCG recovery (inter-RAT HO is excluded).
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